In order to study the response of some Chickpea (Cicer arietinum L.) cultivars i.e. Giza 1, Giza 2, Giza 3, Giza 3, Giza 4, Giza 195, Giza 531, and Chickpea stand1to germination under salinity concentrations i.e. control treatment, 4, 8, 12, 16, NaCl and to confirm the seedling growth performance. A laboratory experiment was laid out at Giza Central Seed Testing Laboratory of Central Administration for Seed Certification, Ministry of Agriculture, Egypt. Giza 3 cultivar exceeded other cultivars in germination percentage, germination index, seedling vigor index, shoot length, shoot and root dry weight followed by Giza 1 and Giza 2 cultivars. Giza 2 cultivar recorded highest mean germination time, followed by chickpea stand 1 and Giza 4 cultivars. Giza 195 cultivar exceeded other cultivars in root length and Giza 531 and Giza 1 cultivars surpassed other cultivars in shoot fresh weight. Chickpea stand 1 and Giza 195 cultivars surpassed other cultivars in seedling height reduction and Giza 1, Giza 2, Giza 3, and Giza 4, came in the second rank. However, the lowest percentages of seedling height reduction were obtained from Giza 531 cultivar. Increasing salinity levels from 0 to 20 dSm -1 significantly decreased germination percentage, germination index, seedling vigor index, shoot and root length, shoot and root fresh weight, shoot and root dry weight and relative dry weight. The control treatment recorded highest averages of these characters, vice versa mean germination time and seedling height reduction. Germination index, seedling vigor index, shoot and root length (cm), shoot and root fresh weight (mg), shoot and root dry weight (mg), seedling height reduction % and relative dry weight % significantly affected by the interaction between chickpea cultivars and salinity concentration. Giza 3, Giza 1 and Giza 2 cultivars were more tolerant to salinity and recommended to be used in breeding program for enhancing chickpea cultivation in newly reclaimed soils.
INTRODUCTION
Chickpea (Cicer arietinum L.) is one of the oldest crops grown mainly for their seed which contain 20.6 % protein, 2.2% fat and 61.2% carbohydrates [1] . In Egypt, people used chickpea as a source of protein in human diet particularly in developing countries. Salinity became a serious problem for agriculture all over the world. Salinity is one of the major stress factors which limit crop production in most of the arid and semi-arid regions of the world [2] . The extreme increase in population in Egypt needs to increase the total yield of legume crops in order to overcome the lack in protein through increase chickpea area of cultivation in the newly reclaimed lands especially under saline conditions of such soil. Under Egyptian conditions there was shortage in production of summer legumes crops. Increasing chickpea productivity could be achieved through sown promising cultivars and sand sowing of chickpea in new by reclaimed soils. Chickpea lines i.e. CSG 88101, CSG 8927, CSG 8977, CSG 8962 and CSG 8943 were varied in salt tolerant, uptake and spreading of Na + and Cl -ions [3] . Chickpea C 727 cultivar showed better results in germination parameter *Address corresponding to this author at the Mansoura University, Egypt, 35516 El-Mansoura, Egypt; Tel: +201222986347; Fax: +22221688; E-mail: sharief2005@yahoo.com under saline conditions as compared to CM 72 cultivar under salinity conditions [4] . Chickpea ILC 482 cultivar seemed to be more tolerant to salinity than Barka local, breeding programme involving regional exchange of germplasm may be cooperative [5] . [6] concluded that SG-11 and DHG-84-11 cultivars were identified as tolerant genotypes, whereas Pusa-256 and Phule G-5 cultivars were susceptible. Similar conclusions were reported by [7] [8] [9] [10] [11] . [12] reported that chickpea genotype (Pusa-329) salt tolerant, and (Pusa-240) salt sensitive and were differed in germination percentage, shoot and root dry matter accumulation.
Salinity is one of the major obstacles in increasing production in chickpea growing areas. Salinity stress is a major environmental factor that extremely affects crop production throughout the world, it is a danger to both agriculture and the soil body. Salinity is an a biotic hazard, induces numerous disorders in seeds and propagates during germination, it either completely inhibits germination at higher levels or induces a state of dormancy at lower levels [13] . Salt stress has been reported to decrease germination percentage, germination rate, shoot and root length as well as shoot and root fresh and dry weight [14] [15] [16] [17] [18] . [19] indicated that salinity imposes on plants other stresses such as ion toxicity, as a result of ion entry in excess of appropriate compartmentation, and nutrient imbalances, as commonly seen in the displacement of potassium by sodium. Salinity harm is mainly due to different water relatives caused by high salt accretion in the intercellular spaces. [20] indicated that salt stress limits plant productivity in legumes through diminished germination, photosynthetic efficiency, nitrogen fixation and carbon metabolism. Salt in the germination medium showed a negative effect on all germination studies parameters. At highest salinity level reduction germination percentage was 66.01 %, pumule length, radical length, fresh and dry weight of radical and pumule also decreased under salt stress [4, 5, [21] [22] [23] [24] [25] . Moreover, [26] [27] [28] reported that germination of seeds one of the most critical phases of plant life is greatly influenced by salinity. [10, 29] indicated that salinity reduced germination percentage, root and shoot length, fresh and dry weight, germination index and plant growth.
With respect to the interaction, [30] found that all genotypes showed salt tolerance either at germination or seedling growth stage at low level of salinity (4 dSm-1). Genotypes C10, C14, C16, C17, C19 and C29 also showed tolerance to medium level of salinity (6 dSm-1). Only two salt tolerant genotypes out of those tested proved to be C28 and C29 which perform well both at germination and seedling stage under all salt levels. [25] reported that salinity significantly reduced dry matter accumulation in both roots and shoots in all cultivars, though declension was more pronounced in BG 267 (kabuli) and DCP 92-3 (desi). Root growth was more adversely affected than shoot growth, which also had an impact on the root to shoot ratio. CSG 9651 showed high levels of tolerance compared to the other cultivars. The objectives of this research were aimed to study the performance of chickpea cultivars under salinity stress and their interactions on germination parameters and seedling characters.
MATERIALS AND METHODS
This investigation was conducted at Giza Central Seed Testing laboratory of Central Administration for Seed Testing and Certification (CASC), Ministry Of Agriculture, Egypt during the period of March to April 2012. The objectives of this study was aimed to investigate the response of chickpea (Cicer arietinum L.) cultivars to germination and seedling characters under salinity stress and to examine a range of genetic variability for salinity tolerance among chickpea cultivars.
Treatments and Experimental Design
The experiment was arranged in factorial experiment in randomized complete block design (RCBD) with four replications. The first factor included 7 different chickpea cultivars i.e. Giza 1, Giza 2, Giza 3, Giza 4, Giza 195, Giza 531 and Chickpea Stand 1 which were obtained from Research Section Research Institute ARC, Ministry of agriculture, Egypt. All genotypes were stored under normal conditions in paper bags. The second factor included six salt concentrations of NaCl dSm -1 i.e., 8, 12, 16 , and 20 dSm -1 NaCl. Seeds of studied cultivars were surface sterilized by immersion for 5 minutes in sodium hypochlorite solution, then repeatedly washed with deionized water. Fifty seeds of uniform size in each treatment for each cultivar were allowed to germinate on a filter paper in 9 cm diameter petre dishes. Each filter paper was moistened with a water solution at seven different NaCl concentrations. Thus, the whole experiment comprised 280 Petri dishes arranged in factorial experiment Randomized Complete Block Design (RCBD). The Petri dishes were placed in a growth chamber for 14 days at 28 ±1 ºc for germination.
Studied Characters
After 14 days ten seedlings were selected from each replicates and then seedlings were evaluated as follows:
1 Final Germination Percentage (FGP): according to the following equation described by [31] :
(FGP) = Number of germinated seed / Total Number of seed tested 100. 6 Shoot length (cm).
7 Root fresh weight (mg).
8 Shoot fresh weight (mg).
9 Root dry weight (mg).
10 Shoot dry weight (mg).
11 Relative dry weight (RDW): It was calculated according to the following equation described by [34] .
RDW (%) = Total dry weight under saline condition / Total dry weight under control condition 100.
12 Seedling height reduction (SHR): It was calculated using the following equation described by [34] .
SHR (%) = Plant height at control -Plant height at saline condition / Plant height at saline condition 100.
Statistical Analysis
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the split-plot design as published by [35] by using means of "MSTAT-C" computer software package. Least Significant Difference (LSD) method was used to test the differences between treatment means at 5 % and 1% levels of probability as described [36] .
RESULTS AND DISCUSSION

Performance of Cultivars
The results in Table 1 clearly showed that Giza 3 cultivar exceeded other cultivars in germination percentage, germination index and seedling vigor index. Moreover, Giza 1 and Giza 2 cultivars came in the second rank without significant differences between them. The lowest percentages of germination were recorded from chickpea Stand 1 and Giza 531 cultivars without significant differences between them. Giza 3 cultivar exceeded Giza 16 .79 and 48.85%, respectively. Giza 195 cultivar exceeded other cultivars in root length and, Giza 1 and Giza 2 came in the second rank. The lowest root length was obtained from chickpea stand 1 and Giza 4 cultivars without significant differences between them. In addition, Giza 531 and Giza 1 cultivars surpassed other cultivars in shoot fresh weight without significant differences between them. The lowest shoot fresh weight was obtained from sown Giza 2 and chickpea Stand 1 cultivars without significant differences between them. Giza 1 cultivars exceeded other cultivars in root fresh weight and Giza 3 came in the second rank. The lowest weight of fresh root was obtained from Giza 2 and Giza 4 cultivars without significant differences between them. Giza 3 cultivar exceeded other cultivars in shoot dry weight and Giza 1 and Giza 4 and Giza 531 cultivars came in the second rank without significant differences between them. The lowest weight shoot dry was obtained from chickpea Stand 1, Giza 195 and Giza 2 cultivars without significant differences between them. Moreover, chickpea stand 1 and Giza 195 cultivars surpassed other cultivars in seedling height reduction and Giza 1, Giza 2, Giza 3, and Giza 4, came in the second rank without significant differences between them. The lowest percentages of seedling height reduction were obtained from Giza 531 cultivar. Giza 4 cultivar exceeded other cultivars in relative dry weight (RDW) and Giza 2 and Giza 531 came in the second rank without significant differences between them. The lowest relative dry weight was obtained from chickpea stand 1 cultivar. The differences in germination parameters due to chickpea cultivars may be due the genetically factors and heredity variation among the seven chickpea cultivars. [12] reported that chickpea genotype (Pusa-329) salt tolerant and (Pusa-240) salt sensitive and were differed in germination percentage, shoot and root dry matter accumulation. [6] concluded that SG-11 and DHG-84-11 cultivars were identified as tolerant genotypes, whereas Pusa-256 and Phule G-5 cultivars were susceptible. These results are in good accordance with those obtained by [4, 5, 10, 25, 37] .
Salinity Stress Effects
The results in Table 2 N. S.= Not significant, *= significant at 5%, **= significant at 1%.
control treatment. Increasing salinity to 8 dSm -1 NaCl decreased mean germination time to 2.10 day and increasing it to 4 dSm -1 decreased mean germination time to 1.97 day. Increasing salinity levels decreased germination parameter and seedling growth of seeds which is directly related to the amount of absorbed water by the seeds. Moreover, [26] [27] [28] reported that germination of seeds one of the most critical phases of plant life is greatly influenced by salinity. [10, 29] indicated that salinity reduced germination percentage, root and shoot length, fresh and dry weight, germination index and plant growth. These results in agreement with those obtained by [4, 18, 20, 37, 38] .
Interaction Effects
Results illustrated in Figure 1 clearly showed that highest germination index resulted percentages was obtained from sowing chickpea Giza 3 cultivar with control treatment followed by sowing Giza 4 with the control treatment without significant differences between them. In contrast, sowing chickpea stand1 cultivar or Giza 531 at 20 (dSm -1 ) salinity stresses recorded the lowest percentages of germination index without significant differences between them. Moreover, highest percentages of seedling vigor index resulted from sowing chickpea Giza 3 cultivars with the control treatment compared with other treatment as shown in Figure 2 . However, all studied cultivars at higher salinity levels i.e. 20 dSm -1 was produced the lowest values of seedling vigor index without significant differences between them. In addition, results showed that maximum shoot length was obtained form sown Giza 3 cultivar at control treatment and sowing Giza 4 with control treatment came in the second rank without significant differences between them as shown in Figure 3 . Sowing chickpea stand 1 cultivar at 20 dSm -1 salinity stress recorded shortest shoot. Highest root length resulted from sowing chickpea Giza 1, Giza 3 and Giza 195 cultivars with the control treatment without significant differences between them as shown in Figure 4 . However, sown Giza 1, Giza 2 Giza 3, Giza 4 Giza 531 and chickpea stand 1 with high level of salinity, i.e. 20 dSm -1 significantly produced the lowest root length without significant differences between them. Moreover, results showed that highest weight of fresh shoot resulted from sowing chickpea Giza 1 cultivar with control treatment followed by sowing Giza 3 with control treatment as illustrated in Figure 5 . However, sowing chickpea stand 1 cultivar with 20 dSm -1 salinity levels recorded the lowest weight of fresh shoot. In addition, highest root fresh weight resulted from sowing chickpea Giza 3 cultivar with control treatment followed by sowing Giza 1 with the control treatment as illustrated in Figure 6 . However, sowing chickpea stand 1 cultivar with highest salinity level i.e. 20 dSm -1 recorded the lowest weight of fresh 
Figure 4:
Averages of root length as affected by the interaction between cultivars and salinity levels (NaCl dSm -1 ).
Figure 5:
Averages of shoot fresh weight as affected by the interaction between cultivars and salinity levels (NaCl dSm -1 ).
Figure 6:
Averages of root fresh weight as affected by the interaction between cultivars and salinity levels (NaCl dSm -1 ).
Figure 7:
Averages of shoot dry weight as affected by the interaction between cultivars and salinity levels (NaCl dSm -1 ).
Figure 8:
Averages of root dry weight as affected by the interaction between cultivars and salinity levels (NaCl dSm -1 ).
root. Results showed that highest shoot and root dry weight resulted from sowing chickpea Giza 3 cultivar the with control treatment as illustrated in Figures 7 and  8 . However, sowing all studied cultivars under highest salinity levels significantly recorded the lowest shoot and root dry weight without significant differences between them. Furthermore, highest seedling height reduction (%) resulted from sowing all studied chickpea cultivars with levels of salinity levels i.e. 20 dSm -1 without significantly levels differences between them as shown in Figure 9 . However, the lowest averages of seedling height reduction (%) were produced from sown Giza 531 cultivar at i.e. 4 dSm -1 . Highest relative dry weight resulted from sowing chickpea stand 1 cultivars with the control treatment followed by sowing Giza 4 at salinity level of 4 dSm -1 NaCl as illustrated in Figure 10 . However, sowing all studied cultivars under highest salinity levels i.e. 20 dSm -1 NaCl produced the lowest percentages of relative dry weight. These results in agreement with those obtained by [5, 25, 30] .
CONCLUSION
It could be summarized that for maximizing chickpea germination percentage and seedling parameters under salinity stress are producing by using chickpea Giza3, Giza2, Giza1 and Giza195 cultivars with increasing salinity concentrations levels up to 20 dSm -1 NaCl. These cultivars were more tolerant to salinity and recommended to use in breeding program for enhancing chickpea production in Egypt. 
